Abstract. To enhance dyeing ability of cotton fabric, the cotton fabric was modified with chitosan. The effects of chitosan modification on dyeing abilities, such as exhaustion, dye fixation and color yield (K/S)) were studied. The results show that: (1) Chitosan surface modification is of benefit in the increase of dye exhaustion, rising by 3.1% at least (2) The dye fixation of cotton fabric can be improved by surface modification with chitosan, increasing by over 4.2% (3) The K/S value of modified cotton fabric is much higher than that of unmodified fabric, greater by above 18.9%. (4) It can also be obtained that the optimal dyeing temperature should be 50 o C for chitosan modified cotton fabric.
Introduction
Reactive dyes are widely used for dyeing cellulose fabrics, due to its ease of application and high wet fastness [1, 2] . However, some problems rise, such as low dye utilization and large amount of wastewater which is harmful to the environment [3, 4] . To overcome these problems, it is necessary to promote the cellulose fabric dyeability. For cellulose fabric, surface modification with chitosan can be considered as a feasible way [5, 6] . In this paper, it was mainly to explore to the effect of chitosan modification on the dye abilities (dye exhaustion, dye fixation and K/S) of cotton fabric.
Experimental
Material. Cotton weave fabric (19.4×19.4 tex, 268×268 count/ 10cm); Na 2 CO 3 (A.R) and NaCl (A.R, 12g/L) were obtained from Tianjin Chem. Ltm. Co. Chitosan (1%/L) and reactive dyes (W-NN 1.0% mof) were purchased from Zhejiang Aoxing Biology Company.
Dyeing condition. The dyeing were carried out under the condition of varied temperatures of 50, 60, 70 and 80 o C, varied dyeing times of 4, 9, 16, 25, 36 and 50 min and bath ratio (1:30); Tests. (1) The dyebath absorbance can be tested with V-5000 Spectrophotometer (Shanghai Metash Instruments Co., Ltd.). Dye exhaustion (E%) and dye fixation (F%) can be obtained by Eq. 
(2) Where A 1 and A 0 are the absorbance of the dyebath before dyeing and after dyeing, respectively, A 2 is the absorbance of the dyebath after soaping; V 0 is the volume of original dye liquid, V 1 and V 2 are the volumes of remaining liquid after dyeing and soaping, respectively.
(2) Normal Temperature Galley Proof Dyeing Machinery (Shanghai Metash Instruments Co., ltd), Air Pressure Electric Laboratory Mangle (Heshan Perfect Dyeing Equipment Factory Co., Ltd.) and Data Precision Photometric Test Instrument (Heshan Perfect Dyeing Equipment Factory Co., Ltd.) were used during dyeing and testing.
Result and discussion
The effect on dye exhaustion (E%). To investigate the effect of modification with chitosan on dye exhaustion of modified cotton fabric, the dyeing was carried out with reactive dyes. The results were shown in 1 that the dye exhaustion of chitosan modified fabric is higher under the same dyeing condition. For the condition of 50 o C and dyeing times of 16 min and 36 min, the dye exhaustion of modified fabric are 63% and 76.4% greater than those (59.2% and 74.1%) of unmodified fabric, respectively, rising by 3.1% at least, which indicates that chitosan modification is helpful to improve the dye uptake of cotton fabric.
For modified cotton fabric, it is obvious that the dye exhaustions increase with increasing the dyeing time, and corresponding to the dyeing temperature of 50 o C, the increase is more significant, as shown in 
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The effect on color yield (K/S) value. To examine the effect of chitosan modification on the K/S value of the modified cotton fabric, the dyeing was performed with reactive dyes. 
Conclusion
The effects of chitosan modification on the dye exhaustion, dye fixation and color yield (K/S) of dyed cotton fabric were studied. The results show that: (1) Modification with chitosan can promote the dye uptake of modified cotton fabric, i.e. the increase of dye exhaustion, rising by above 3.1%; (2) In comparison in that of unmodified fabric, the dye fixation of modified fabric is improved, increased by over 4.2%; (3) To a large extent, chitosan modification can enhance the K/S value of modified fabric, greater by 18.9% at least; (4) For cotton fabric modified with chitosan, it can be obtained from the above analysis that the favorable dyeing temperature should be 50 o C.
